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1
SYSTEM HAVING ELECTRONIC DEVICE
WITH MULTIPLE INTERFACES AND HOST
APPARATUS, INFORMATION PROCESSING
DEVICE, ELECTRONIC DEVICE, AND SETUP
METHOD, CONTROL METHOD AND
PROGRAM THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of application Ser. No.
11/443,383, filed May 30, 2006, the entire disclosure of
which is hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention relates to a system having an elec-
tronic device with multiple interfaces and a host device, and
in particular to a setup technique for the electronic device.

BACKGROUND OF THE INVENTION

Recently, there have been electronic devices (hereinafter
referred to as devices) such as a printer and a printer adapter
provided with a wireless interface. As an example, there is a
printer on which printing can be performed from a PC (per-
sonal computer) via a wireless LAN access point (hereinafter
referred to as an AP) in accordance with the 802.11b/g/a
standard which is standardized by IEEE.

Wireless communication is influenced by the distance
between an AP and a device, obstacles existing between them,
the antenna characteristics (such as directionality and sensi-
tivity) of the device, radio wave intensity and the like, and
communication quality or communication speed changes
depending on the state. If there is any factor that can be a bad
condition, for example, the situation that the place where the
device is installed is far away from the AP, it adversely affects
the wireless communication, naturally. As a result, the normal
operation of the device is impeded. To cope with this, there is
a software program for measuring the radio wave condition of
awireless LAN connection interface mounted on a PC. There
is also a system in which the radio wave condition of a child
device, which is a device to be measured, is measured, and the
measured radio wave condition is displayed on a parent
device, as described in U.S. Patent Publication No. 2002/
119756 (Japanese Patent Laid-Open No. 2002-261676).

In many cases, device settings for realizing a desired wire-
less LAN connection is complicated and technical knowledge
about a wireless LAN or a network is required, and it is
difficult to set up a wireless LAN device.

In a setup method for setting up a wireless LAN via a
wireless LAN interface, it is necessary to make wireless LAN
communication settings for a PC so that they are appropriate
for a device to be set up. That is, it is necessary to change the
wireless operation mode, the connection ID (SSID) and the
like of the PC to be appropriate for the device. Therefore,
there is a problem that it may be impossible to perform setup
without changing the wireless LAN settings for the PC which
have enabled home wireless LAN communication until then.
There is also the inconvenience that, when connecting a
device to an AP, a user has to remember the SSID of the AP,
and input and set the SSID. In order to solve such problems,
a setup method has been considered in which setup of the
wireless LAN interface of a device is performed with an
interface other than the wireless LAN interface. For example,
there has appeared a setup method in which, for example, a
printer and a PC are connected with a USB cable, and the
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settings for the wireless LAN interface on the printer side are
made from the PC via the USB interface.

In this case, in order to prepare the printer to be usually
used, the flow shown below should be followed:

1) Temporarily place the printer within a range where it can
be connected with the PC via a USB cable;

2) Connects the printer and the PC with a USB cable and
executes the setup program for the printer on the PC; and

3) Removes the USB cable after the printer becomes nor-
mally connectable to a wireless LAN in the setup, place the
printer where it is permanently to be set, and starts use of the
printer.

As described above, in the setup method with the use of a
wired interface such as a USB interface, a printer may be
permanently installed after the setup without giving much
consideration to the communication quality of a wireless
LAN or a network. Therefore, even if the communication
state is good when the printer is temporarily placed for setup,
the communication state of the printer may be deteriorated at
the place of permanent placement. For example, there may be
a case where communication quality is deteriorated and print-
ing cannot be performed with the original performance (such
as printing speed) because the location relation between a
printer and an AP, the location relation between the AP and a
client PC, or the network connection configuration changes
after permanent installation. There may be even a case where
normal printing cannot be performed.

As a result, the user wastes paper and ink because of
printing defects. Furthermore, it becomes necessary to again
consider the location of the printer, which has already been
permanently installed, and rearrange the printer so that print-
ing can be normally performed with predetermined perfor-
mance. This is inconvenient.

The communication performance between a client PC and
a printer, which is to be an indicator for measuring the print-
ing performance (printing speed), is determined by the entire
communication route including the route between the client
PC and the AP. Even when the radio wave condition is good,
the entire route must be improved if the network route
between the client PC and the printer is not good. Further-
more, in order to check the communication quality of a net-
work required for the printer, it is necessary to check com-
munication with the data amount to be transferred when
printing is performed or the transfer speed used then. If print-
ing is actually performed for confirmation, it will lead to
waste of paper and ink.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a technique
which enables installation of a device in consideration of a
wireless communication state to be performed more easily.

In order to achieve the above object, the system provided
with an electronic device and a host device according to the
present invention has the following configuration. A system
provided with an electronic device and a host device, the
electronic device comprising a first interface capable of
accepting device settings made by the host device and a
second interface capable of communicating with the host
device; and the host device comprising a setting unit for
making device settings including settings for communication
via the second interface via the first interface when the host
device installs device driver corresponding to the electronic
devices, a measurement unit for measuring quality of com-
munication via the second interface after the device settings
for the electronic device being made by the setting unit and a
determination unit for making determination at least on
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whether the installation place of the electronic device is
appropriate or not based on the communication quality mea-
sured by the measurement unit.

By virtue of the present invention, it is possible to provide
a technique that realizes installation of a device in consider-
ation of a wireless communication state to be performed more
easily.

Other features and advantages of the present invention will
be apparent from the following description taken in conjunc-
tion with the accompanying drawings, in which like reference
characters designate the same or similar parts throughout the
figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate embodi-
ments of the invention and, together with the description,
serve to explain the principles of the invention.

FIG. 1 shows the entire system configuration of this
embodiment;

FIG. 2 is a diagram showing screens for a common printer
driver installation procedure;

FIG. 3 is a flowchart of the common printer driver instal-
lation procedure;

FIG. 4 shows an example of a settings database (registry) in
an operating system;

FIG. 5 shows an example of a screen for displaying a list of
printers as printer icons;

FIG. 6 shows an example of screens for printer driver
installation processing according to this embodiment;

FIG. 7 is a flowchart of the printer driver installation
according to this embodiment;

FIG. 8 shows conventional wireless network setting
screens;

FIGS. 9A and 9B show an example of screens for wireless
network setting processing according to this embodiment;

FIGS. 10A and 10B are flowcharts of wireless network
setting according to this embodiment;

FIG. 11 shows network controller control commands;

FIG. 12 shows commands to be sent and received via a
wireless network;

FIG. 13 illustratively shows criteria for making determina-
tion on the result WX of measurement of the communication
state between a printer and an access point; and

FIG. 14 illustratively shows criteria for making determina-
tion on the result WX of measurement of the communication
state between the printer and a PC.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

A preferred embodiment of the present invention will be
illustratively described below in detail with reference to
drawings. The components described in this embodiment are
only examples and are not intended to limit the scope of this
invention thereto.
<System Configuration>

FIG. 1 shows the entire system configuration of this
embodiment. In the figure, a note PC 1-1 has a USB (Univer-
sal Serial Bus) interface 1-5 as a wired local interface. The
note PC 1-1 can be also equipped with a PC-card type wire-
less LAN card 1-4, for example, in conformity with
IEEE802.11 as a wireless interface. A printer 1-2 is also
provided with both of a wired local interface and a wireless
interface similarly to the PC. The wired local interface 1-5 is
a USB interface, and the printer 1-2 can be connected to the
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PC via the cable. As the wireless interface, a PC-card type
wireless LAN card 1-4, for example, in conformity with
IEEE802.11 is attached. By being attached with a PC-card
type wireless LAN card 1-4 in conformity with IEEE802.11,
an access point (hereinafter referred to as an AP) 1-3 realizes
a function of intermediating between wireless devices. It is
possible to send print data from the PC to the printer via the
USB interface 1-5, which is a wired local interface. It is also
possible to send print data from the PC to the printer 1-2 via
the AP 1-3 with the use of a wireless LAN interface. Though
only one PC is shown in the figure, it is also possible that
multiple PC’s are connected to one AP to share one printer
and perform printing.

For a wireless LAN, there is a mode for communicating
with multiple wireless LAN devices via an AP, which is
referred to as an infrastructure mode. In the infrastructure
mode, a LAN can be configured via an AP by setting the same
SSID (service set identifier) as the SSID set for the AP, for
wireless LAN devices. In the case of using a printer with the
use of wireless LAN communication, it is necessary to set the
wireless LAN interface of the printer so that it is connectable
to the AP.

In this embodiment, it is assumed that a wireless LAN
between the PC 1-1 and the AP 1-2 has already been set, and
communication can be performed in the infrastructure mode.
Itis also assumed that, as for the wireless LAN interface of the
printer 1-2, settings have not been made yet, the infrastructure
mode is set as a default, and the SSID is not set. Most of
printers which are not equipped with a wireless LAN inter-
face are those which are connected to a PC with a USB
interface to perform printing. The printer 1-2 is also capable
of performing printing via a USB interface similarly to a
common printer. Some OS (operating system) is operating on
the PC 1-1, and a printer driver is required to perform printing
in the OS environment. A printer driver is provided by an OS
manufacturer or a printer manufacturer, and it is installed in a
PC in advance or provided by a storage medium such as a
CD-ROM. It is necessary to install a printer driver in a PC in
some form in order to perform printing with a printer. Fur-
thermore, in the case of performing printing with the use of a
wireless LAN, it is necessary to make settings for the wireless
LAN interface of a printer so that it is connectable to an AP.
Furthermore, it is also necessary to install software in the PC,
which enables printing via a wireless LAN, and make settings
appropriate for the printer.

Various methods are used for installation work for a wire-
less LAN device. In a setup method in which a wireless LAN
device is set up via a wireless LAN interface, it is necessary
first to make wireless LAN communication settings for a PC,
such as a wireless operation mode and a connection 1D
(SSID), in accordance with the wireless LAN device to be set
up. That is, there is a problem that it is not possible to perform
setup without once changing the wireless LAN settings for
the PC under which wireless communication has been nor-
mally performed. There is also inconvenience that, when
connecting the device to an AP, a user has to remember the
SSID of the AP, and input and set the SSID.

In order to solve these problems, there has been devised a
setup method in which a wireless LAN is set up with the use
of an interface other than a wireless LAN interface, for which
operation preparation is simple. For example, there has
appeared a setup method in which a wireless LAN is set up by
connecting a printer and an AP with a wired LAN interface. In
this case, however, by connecting the printer and the AP, the
connection state of and the settings for the AP already used in
a home may be changed by the setup. In such a case, it is
difficult and troublesome to recover the original state. Fur-
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thermore, in this case, there is a problem that it is difficult to
check whether the connection is correctly performed because
the PC for performing setting operation and the printer are
still connected via the wireless LAN.

In comparison with the above, settings for a wireless LAN
are made with the use of the USB interface 1-5 in this embodi-
ment, as shown in a configuration 1-6 in FIG. 1. The printer
1-2 provided with a wireless LAN and a USB interface is
connected to a PC viaa USB interface, similarly to the case of
installation for a USB printer. It is possible to make settings
for a wireless LAN without changing the connection after
installing a printer driver. The wireless LAN settings for the
printer 1-2 are made through USB communication between
the PC 1-1 and the printer 1-2. Therefore, it is possible to
make the wireless LAN settings for the printer 1-2 without
changing the wireless [LAN settings and the physical connec-
tion for the PC or the AP for which normal communication
settings have already been made. A configuration 1-7 in FIG.
1 shows the configuration after the wireless LAN settings for
the printer 1-2 have been made and communication is
enabled. Inthe configuration 1-7 in FIG. 1, after removing the
USB interface 1-5 between the PC 1-1 and the printer 1-2, and
positioning the printer 1-2 at a location away from the PC 1-1,
printing through communication via the AP 1-3 with the use
of'a wireless LAN can be performed.

Now, after describing commonly performed installation of
a printer driver, description will be made on installation of a
printer driver with the use of a USB interface and a method for
setting up a wireless LAN with the use of a USB interface in
this embodiment.
<Printer Driver Installation Commonly Performed>

In order to connect a printer to a host computer (PC) to
enable printing, software is required which, on the OS of the
PC, understands a print command from a print application,
transfers a print control command and print data based on the
print command to the printer and controls the printer. The
software which controls the printer is the printer driver
described above.

As typified by the printer driver, all pieces of hardware
connected to a PC are controlled by receiving a control com-
mand from an application via a device driver. Since a device
driver is not dedicated to a particular higher-level application
activated on the OS, it occupies a particular memory area and
resides there as a kind of resident program while the device is
connected to the PC.

Recent OS’s typified by Windows (registered trademark)
have a plug-and-play function of, when a device is connected
to a PC, automatically incorporating an appropriate device
driver compatible with the device. If, in the plug-and-play
processing performed when a device is connected to a PC for
the first time, there is not an optimum one among device
drivers provided for the OS as a standard, it is necessary to
incorporate a device driver into the OS, which is stored in a
medium such as a floppy disk and a CD-ROM and attached to
the device when the device is purchased. The processing for
incorporating the device driver is referred to as driver instal-
lation processing.

The device driver installation processing for a plug-and-
play OS will be described below.

As atypical plug-and-play wired interface, a USB interface
is given. Here, description will be made on installation of a
printer driver with the use of a USB interface as an example.
FIG. 2 shows a screen to be displayed on the monitor of a PC
at the time of installation, and FIG. 3 shows a flowchart of the
installation. The sequence flow and the messages are appli-
cable only when the plug-and-play has been normally per-
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6

formed. It goes without saying that there is an error sequence
for the case where the plug-and-play has failed.

First, a user connects a printer to a PC withthe use of a USB
interface, which is a plug-and-play interface. The OS operat-
ing on the PC detects that the device has been connected to the
PC via the USB interface (step S300 of FIG. 3). In this case,
a screen like the screen 2-1 in FIG. 2 is displayed. When the
user wants to perform installation, he presses an “install”
button 2-2. On the other hand, when he doesn’t want to install
a printer driver, he presses a “cancel” button 2-3. When the
button 2-2 is pressed, the OS reads a device descriptor, which
is basic information about a USB device, from the printerin a
predetermined method specified by USB (step S301). The
device descriptor includes basic function information about
the device, such as device class information indicating the
kind of the device. The OS reads and analyzes the device
descriptor and determines whether the connected device is a
device which belongs to a printer class, that is, a printer (step
S302). If the connected device is a printer, then the flow
proceeds to step S303. If it is a device other than a printer, then
the flow proceeds to step S310. At step 310, other processings
appropriate for the device are performed.

In general, a device driver of a printer is configured mainly
by two levels of sub-drivers. One is a port driver as lower-
level sub-driver which controls, for interface with which the
printer connects, a protocol for performing data communica-
tion with a corresponding device on the interface. The other is
aprinter driver as higher-level sub-driver which is located on
a layer higher than the port driver and convert actual print
application data to record data or a printer language appro-
priate for respective individual printers. The higher-level
printer drivers also perform an operation of acquiring the
operation state of the printer, that is, state information from
the printer and handing over the state information to a printer
state display application.

When the OS recognizes that the connected device is a
printer, it installs an appropriate port driver and enables it,
with the use of a predetermined method (step S303). The OS
displays a screen like a screen 2-4 in FIG. 2 then. When the
user wants to cancel installation of the port driver, he presses
a “cancel” button 2-5. Furthermore, a port instance, which is
a logical connection for performing one-to-one data commu-
nication between a particular device detected on an interface
and a PC, under the control of the port driver. In the case of a
USB printer, a port instance is created as a logical channel for
performing communication between the printer and a PC
after a port driver for USB printing is installed (step S304).

When the port driver is loaded and initialized, and then it
gets ready to operate, the OS acquires a class descriptor as
detailed information about the printer connected in a prede-
termined method (step S305). In the case of a USB printer,
this is done by issuing a command to read a device ID (GET_
CAPABILITIES) defined by the USB printer class standard,
to the printer device via the port driver. A device ID returned
by the printer as a response includes information specific to
the printer model, such as the manufacturer information about
and the model name of the printer and information about a
supported printer language.

The OS obtains the detailed information about the con-
nected USB printer and searches for an optimum higher-level
printer driver based on the detailed information (S306). If an
appropriate higher-level printer driver exists in the standard
search range of the OS, then the higher-level printer driver
found in the standard search range is incorporated. If an
appropriate higher-level printer driver does not exist in the
standard search range of the OS, then a message is displayed
to the user which inquires about where the driver is stored. In
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this case, the user specifies a medium, such as a floppy (reg-
istered trademark) disk and a CD-ROM, enclosed with the
device when the device is purchased or a device driver down-
loaded from a file server of the manufacturer via the Internet.
Thereby, an appropriate higher-level driver is incorporated
into the OS (step S307). When the higher-level driver is
incorporated, the higher-level printer driver is copied to a
predetermined location (directory) on the PC in accordance
with a predetermined procedure.

Next, an item (entry) about the device for which installa-
tionis currently performed is added to a database provided for
the OS as a standard (step S308). In this database, information
is stored, such as setting parameters for control for each
device, driver and device configuration, information about
lower-level port drivers associated with device instances, port
instance information, and information about settings by the
user. In OS’s such as Windows (registered trademark) 2000
and Windows (registered trademark) XP, this settings data-
base is commonly referred to as a registry. In this embodiment
also, it is hereinafter called a registry. An example of the
registry is shown in FIG. 4.

This entry is created for each device which performs com-
munication via a port instance created by the OS, that is, for
each logical device. That is, an entry is prepared for each
logical connection between the OS and a device, and corre-
sponding port instance information is stored and thereby
associated with the entry. For example, when a printer pro-
vided with multiple connection interfaces is connected to the
PC via each interface, a port instance is created for each
interface. Though the higher-level printer driver used by the
same printer is common, an entry is created on the registry for
each interface or for each logical connection.

As described above, when preparation for activation of the
printer driver is completed, a message to the effect that instal-
lation has been completed is displayed as shown in a screen
2-6 in FIG. 2 (step S309).

On a printer list screen of an OS provided with GUI
(graphical user interface), a port instance for a printer is
visually displayed in a form of a printer icon. FIG. 5 shows an
example. That is, if multiple port instances via multiple inter-
faces are created for a printer, a printer icon is displayed for
each instance. Information about this association between a
printer icon and a port instance is also described in the above-
described entry created for each port instance. Therefore,
information about which printer icon each port instance is
visually indicated by is also managed.

Description has been made on the device driver installation
processing for a plug-and-play OS with a USB printer as an
example. Of course, a device driver may be installed in a
different method depending on the kind of OS. However,
installation of a plug-and-play device is performed in almost
the same sequence as described above.

Printer Driver Installation of this Embodiment

FIG. 6 shows an example of screens for the printer driver
installation processing according to this embodiment. This
example of screens is to be displayed on the screen of the PC
1-1 when a printer driver is installed in the PC 1-1 to perform
printing with the printer 1-2 in FIG. 1.

A screen 6-1 is displayed as the first screen. This screen 6-1
is a screen for starting the printer driver installation process-
ing, and it is displayed by a user activating software for
installation. On the screen 6-1, there are selection icons 6-2
and 6-3 for selecting “execution” and “cancel”, respectively.
They canbe selected by a pointing device such as a mouse. By
selecting the “execution” 6-2, installation is started, and the
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next screen 6-4 is displayed. When the “cancel” 6-3 is
selected, installation of a printer driver is not performed, and
the flow ends.

On a screen 6-4, an instruction to connect a USB interface
is displayed to the user. The user connects the USB interface
1-5 to the USB interface of the printer 1-2 in accordance with
the instruction. When the printer 1-2 is not powered on, the
user powers on the printer 1-2. On the screen 6-4, installation
can be cancelled by the “cancel” 6-5

When the USB interface 1-5 is connected and the printer
1-2 is powered on, installation of a printer driver and internal
setting of the printer 1-2 are completed by the plug-and-play.
The installation of the printer driver by the plug-and-play is
performed in the procedure described above.

When installation succeeds, a screen 6-6 is displayed, and
the installation is completed. By selecting “OK” 6-7, the
software ends. If installation of a printer driver fails for some
reason, a screen 6-8 is displayed to inform the user that
installation has failed. The software ends by selecting “OK”
6-9 similarly to the case of the screen 6-6.

As described above, by performing operations on the
screens 6-1, 6-4 and 6-6 in that order, in accordance with
instructions, installation of a printer driver with the use of a
USB interface is completed, and it is enabled to send print
data via the USB interface.

FIG. 7 is a flowchart of the processing to be executed by the
OS of the PC 1-1, and it is a flowchart showing the printer
driver installation processing of this embodiment in which the
screens shown in FIG. 6 are to be displayed.

First, the screen 6-1 shown in FIG. 6 is displayed (step.
S700). When the “execution” 6-2 is selected on the screen
6-1, the flow proceeds to step S701, and a printer driver
execution file is copied to the system. That is, the place in the
system where the printer driver execution file and an infor-
mation file are to be arranged have been specified according
to the OS, and the printer driver execution file is copied to the
place. As described above, the OS finds an appropriate printer
driver from a predetermined place for storing the printer
driver information file, and performs registration and setting
works so that the printer driver is usable. It is the processing
that copies the printer driver related file to a specified place so
that the works can be correctly performed.

Next, the screen 6-4 shown in FIG. 6 is displayed (step
S702). It is determined whether a predetermined time period
has elapsed after this screen was displayed (step S703). If the
predetermined time period has not elapsed, that is, if a timeout
has not occurred, then it is checked whether recognition of the
printer has completed (step S704). This is to confirm whether
the printer 1-2 has been correctly found by the plug-and-play.
If the printer 1-2 has been found by the plug-and-play, it is
assumed that recognition of the printer has completed.

If it is determined at step S703 that a timeout has occurred,
then it is displayed on the screen 6-8 that installation has
failed (step S707). If recognition of the printer 1-2 has com-
pleted at step S704, the flow proceeds to step S705, where
printer information is set. Then, at step S706, the screen 6-6
showing that installation has normally ended is displayed. If
the “OK” 6-7 is selected on the screen 6-6, the printer driver
installation processing with the use of a USB interface is
completed.

Since the printer 1-2 of this embodiment is provided with
bothofa USB interface and a wireless LAN interface, settings
for wireless LAN (hereinafter referred to as installation for
wireless network) to be described later are subsequently
made after the installation of the printer driver ends.
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Installation for Wireless Network of this
Embodiment

In order to describe the advantages of this embodiment in a
more understandable way, description will be made on the
flow of conventional installation for wireless network first.

FIG. 8 shows screen displays in the case of performing
installation for wireless LAN immediately after the printer
driver installation described with reference to FIGS. 6 and 7
ends. In the case of performing installation only for a USB
interface, the flow ends on the screen 6-6 in FIG. 6. However,
in the case of performing also installation for a wireless LAN,
a screen 8-1 in FIG. 8 is displayed.

When the screen 8-1 is displayed on the PC, and the user
selects “OK” 8-2, the flow is completed here, and installation
for wireless LAN is not performed. If “installation for net-
work” 8-3 is selected on the screen 8-1, installation for net-
work is subsequently started. Similarly, on a printer provided
with a wired LAN interface in addition to USB and wireless
LAN interfaces, a screen for selecting any of USB, wired
LAN and wireless LAN interfaces as an interface to be usu-
ally used is displayed. When an interface other than the wire-
less LAN interface is selected, installation for wireless LAN
is not performed.

When the “installation for network™ 8-3 is selected, an
operation of selecting an access point (AP) is performed to
connect to the AP. With the use of a wireless LAN card
attached to the printer, the PC sends an access point search
command to the printer via the USB interface to display on
the PC a list of AP’s found from the printer. The AP informa-
tion obtained as a result is acquired from the printer via the
USB interface, and a list is displayed on a screen 8-4 based on
the acquired content. A portion 8-5 is a portion in which a list
of the AP’s found from the printer is displayed. In this
example, it shows that three access points A, B and C have
been found from the printer. In this example, all AP’s oper-
ating within a range where radio waves can reach are dis-
played, and they are not necessarily only those used by the
user. If multiple AP’s are displayed, the user must select a
desired AP which he wants to connect to by moving among
lines to be highlighted within the portion 8-5 within the
screen.

If a selected AP is set so that encrypted communication
should be performed, an encryption key for decrypting a code
can be inputted in an input space 8-6. Thereby, the printer can
be compatible with such an AP which performs encrypted
communication. Generally, in a wireless LAN, an encryption
technique is adopted to prevent interception or leakage of
data. One of typical such techniques is WEP (Wired Equiva-
lent Privacy), in which prevention of interception of the com-
munication content by other devices is realized by the same
encryption key being set on both of an encryption-side device
and a decryption-side device. That is, when a wireless LAN is
used in an encrypted environment, it is necessary to set the
same encryption key for the printer. By selecting “back™ 8-7
on the screen 8-4, it is possible to return to the previous screen
8-1. By selecting “next” 8-8, it is possible to specify the AP
selected from the portion 8-5 and proceed to the next screen.
By selecting “cancel” 8-9, it is possible to cancel the instal-
lation.

It is possible to select and specify an access point currently
used, on the screen 8-4, and thereby erroneous connection to
a different access point can be prevented. Then, when it is
specified that connection to the printer is to be made via the
AP specified on the screen 8-4, the specified AP is set for the
printer via the USB interface, and the printer can be recog-
nized via the AP.
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The printer is searched for via the wireless LAN in order to
confirm whether the printer is correctly connected. A screen
8-10 is a screen for displaying a list of printers found via the
AP. The printer search is performed by printers receiving the
printer search command which has been sent from the wire-
less LAN of the PC via the AP and returning a response.
Receiving the responses, the PC displays the printers which
have sent the responses as a list on the screen 8-10. The search
command is sent to all devices on the network by broadcast.
Each of devices which can receive and understand this com-
mand (in this case, particular printers and printer adapters)
return information predetermined for the command, to the PC
which has sent the command. This information includes the
name, the identification information (ID) and the address of
the printer, and the PC displays the information. By checking
the display, the user can identify a printer to connect to, based
on the information.

A list 8-11 of the found printers is displayed on the screen
8-10. In this example, three printers have been found and are
displayed. Similarly to selection of an AP, a highlighted
printer can be selected. It is possible to return to the previous
screen 8-4 by selecting “back” 8-12 on the screen 8-10, and to
determine the printer selected from the list 8-11 as the con-
nection destination by selecting “next” 8-13. It is possible to
cancel the installation by selecting “cancel” 8-14.

When the “next” 8-13 is selected on the screen 8-10, a
screen 8-15 is displayed, which is a screen for inputting a port
name. It is possible to input a port name in an input space
8-16. The port name is used to identify each printer, and
WLANOLI is set as an initial value in this case. The “WLAN”
is an identification name to indicate a wireless LAN printer,
and the number “01” indicates the last number registered with
the system. The number is consecutively given to distinguish
multiple printers having the same functions. Generally, a
printer driver specifies this port name to identify a printer to
be used for printing. On the screen 8-15 also, it is possible to
return to the previous screen 8-10 by selecting “back” 8-17
and to decide the port name inputted in the input space 8-16
by selecting “next” 8-18. By selecting “cancel” 8-19, it is
possible to cancel the installation. When the “next” 8-18 is
selected on the screen 8-15, a screen 8-20 is displayed, which
is a screen indicating completion of the installation for net-
work. There are two options on this screen. It is possible to
select either an option 8-21 for creating only a wireless LAN
printer icon or an option 8-22 for creating both of wireless
LAN and USB icons.

The item with a black circle is an item which is currently
selected, and it is possible to change the selected item by
selection with a pointing device. By selecting “OK” 8-23 on
the screen 8-20, a printer icon is created in accordance with
the selection of either the option 8-21 or the option 8-22, and
the setup program ends. Printer icons are used for the user to
confirm or distinguish registered printers or identify printers
which can be prepared currently. When performing printing
from an application, a printer is selected with the use of such
an icon.

Next, description will be made on the procedure for instal-
lation for network in the case of using this embodiment, with
the use of FIGS. 9A and 9B showing screens to be displayed
with the flow.

FIGS. 9A and 9B show screen displays in the case of, after
the printer driver installation described with reference to
FIGS. 6 and 7 ends, subsequently making settings for wire-
less LAN. Inthe case of performing installation only for USB,
the flow is completed on the screen 6-6 in FIG. 6. However, in
the case of performing installation for wireless LAN, too, a
screen 9-1 in FIG. 9A is displayed. In this embodiment, it is
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determined whether the connected printer supports only a
USB interface or itis provided with both of USB and wireless
LAN interfaces, based on the information acquired from the
printer at step S705. Then, in the case of a printer which
supports only a USB interface, the screen 6-6 in FIG. 6 is
displayed. In the case of a printer provided with both of USB
and wireless LAN interfaces, the screen 9-1 in FIG. 9A is
displayed.

After the printer driver is installed, when the user selects
“installation for network™ 9-3 for the wireless LAN interface
on the screen 9-1, installation for network is started without
interruption.

The subsequent procedure from creation of a wireless LAN
printer port to creation of an icon on a screen 9-20 is the same
as the above-described procedure along the screens 8-1 to
8-20, and therefore, description thereof will be omitted.

The screen 9-10 can be omitted. In this case, an installer
automatically selects a printer which corresponds to printer
information obtained as a result of sending a command to
acquire the name or ID of a USB-connected printer via the
USB interface and printer information obtained from a
response to a printer search command sent via a wireless
LAN. Thereby, it is possible to omit the screen 9-10 for a step
of selecting a printer.

It is also possible to omit a screen 9-15 by automatic
creation of a printer port.

In this embodiment, after “next” 9-23 is selected on the
screen 9-20 and a printer port and a printer icon are created,
the flow proceeds to the next screen 9-24. On the screen 9-24,
a message 9-25 is displayed to the user. This message 9-25
instructs that, since the communication quality between the
PC and the printer is to be confirmed via a wireless LAN, the
USB cable used for setup should be removed from the printer
and the printer should be placed (permanent installation) at a
place where it is actually used.

When the user places the printer 1-2 at a candidate position
where it will be permanently used and selects “next” 9-26, a
screen 9-27 is displayed. On the screen 9-27, confirmation of
the communication quality at the place where the printer 1-2
is installed is started with the use of the wireless LAN inter-
face. The confirmation of the communication quality begins
with measurement of the electric intensity (such as a received
electric field intensity and an S/N ratio) between the printer
1-2 and the AP 1-3. If, as a result of the measurement of the
electric intensity between the printer 1-2 and the AP 1-3, in
the printer 1-2, the electric intensity is equal to or above a
predetermined level, then data transmission is performed
between the PC 1-1 and the printer 1-2, and the communica-
tion quality of the entire network between the PC 1-1 and the
printer 1-2 is measured.

The state of progress of the communication quality mea-
surement is notified to the user by a progress bar 9-28. If the
user wants to terminate the measurement for some reason, he
can cancel it by selecting “cancel” 9-29. The details of the
communication quality measurement will be described later
in the description of flowcharts 10A and 10B indicating the
procedure.

When the measurement is completed and the communica-
tion quality confirmation is completed, the flow proceeds to a
determination result screen. A screen 9-30 or a screen 9-35 is
displayed as the determination result screen depending on
determination based on the communication quality confirma-
tion. If the result of the measurement of the electric intensity
between the printer 1-2 and the AP 1-3 is equal to or below a
predetermined level, then it is determined that some trouble
occurs in wireless LAN communication at the installation
place, and the screen 9-30 is displayed. On the screen 9-30, a
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communication state 9-31 between the printer 1-2 and the AP
1-3 is displayed, and in this case, it is shown to the user that
the communication state is not good. At the same time, an
instruction is displayed to the effect that remeasurement
should be performed after changing the location of printer
placement again. The message to be displayed is changed
according to the measurement result, and various messages
are conceivable as shown in FIG. 13, in addition to that on the
screen 9-30.

After reinstalling the printer, remeasurement of the com-
munication quality can be performed by selecting “remea-
surement” 9-33. Since the communication quality of the
entire network between the PC 1-1 and the printer 1-2 has not
been measured, the result 9-32 of the measurement is not
displayed on this screen.

On the other hand, if the result of measuring the electric
intensity between the printer 1-2 and the AP 1-3 is equal to or
above a predetermined level, then it is determined that there is
no problem in wireless LAN communication at the location
where the printer was placed, and the screen 9-35 is dis-
played. On the screen 9-35, it is displayed that the electric
intensity between the printer 1-2 and the AP 1-3 is good
(9-36). In this case, the communication quality of the entire
network between the PC 1-1 and the printer 1-2 is also deter-
mined. If the communication quality is determined to be
equal to or below a predetermined quality level, then a mes-
sage 9-37 to that effect is displayed. When the communica-
tion quality of the entire network is equal to or below a
predetermined level even though the electric intensity
between the printer 1-2 and the AP 1-3 is good, there is a high
possibility that the communication quality between the PC
1-1 and the AP 1-3 is bad. Therefore, an instruction may be
displayed that remeasurement should be performed after
changing both of the installation place of the PC 1-1 and the
installation place of the AP 1-3 or either of them. Various
displays may be shown depending on the communication
quality of the entire network as shown in FIG. 14.

Since communication measurement is performed again by
selecting the “remeasurement” 9-33 or 9-38, the user can
repeat measurement many times until a good measurement
result is obtained. By selecting “complete” 9-34 or 9-39,
setup is completed, and the setup program ends.

FIGS. 10A and 10B are flowcharts showing wireless net-
work setting processing according to this embodiment in
detail.

When the “installation for network™ 9-3 in the screen 9-1 is
selected, the PC 1-1 sends an access point search command to
the printer 1-2 via the USB interface in order to display a list
of AP’s to be found from the printer 1-2 on the PC 1-1 (step
S1000). Receiving the access point search command, the
printer 1-2 searches for AP’s and returns information about
found AP’s to the PC 1-1 via the USB interface. The PC 1-1
acquires the AP information from the printer 1-2 via the USB
interface and displays it on a screen 9-4.

As commands for installation for wireless LAN to be sent
from the PC 1-1 to the printer 1-2 via the USB interface,
commands shown in FIG. 11 are provided. When the access
point search command among them is sent to the printer 1-2,
the printer 1-2 uses a wireless LAN module to make settings
for access point search for the wireless LAN module. The
wireless LAN module for which the access point search set-
tings have been made transmits an access point search signal.
An AP which receives this signal returns information (the
SSID, radio wave condition, address, channel, encryption
state and the like) about itself to the counterpart which has
transmitted the search signal. As these signals, a probe
request signal, a probe response signal, which is a response to
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the probe request signal, and the like can be used. The wire-
less LAN module of the printer 1-2 returns the information
from the AP which has returned a response to the search
signal, to the PC 1-1. In this case, the printer 1-2 returns
information about all the found AP’s, to the PC 1-1. Alterna-
tively, when receiving the access point search command, the
printer 1-2 monitors beacon signals from AP’s. As a result of
the monitoring, information included in a received beacon
signal and a result of measuring the beacon signal may be
returned to the PC 1-1.

At step S1001, information about the AP to which the PC
1-1 currently connects is acquired by communicating with the
device driver of the wireless LAN card of the PC 1-1. Next, at
step S1002, it is checked whether there is an AP correspond-
ing to the AP to which the PC 1-1 currently connects, in the
information about AP’s returned from the printer 1-2. If a
corresponding AP is found, the flow proceeds to step S1003.
Atstep S1003, it is checked whether the target AP is operating
in an encryption mode. If it is not operating in the encryption
mode, the flow skips step S1004 and proceeds to step S1005,
where settings for connection to the AP is made for the printer
1-2.

If'there is not a corresponding AP at step S1002, or if, even
though there is a corresponding AP, input of an encryption key
is required, then the flow proceeds to step S1004. At step
S1004, the screen 9-4 for a list of AP’s is displayed, and the
user is caused to input an encryption key or select an AP. On
the screen 9-4, if input of an encryption key is required though
a corresponding AP has been found at step S1002, the corre-
sponding AP may be kept in a selected condition.

The settings for AP connection at step S1005 is performed
by sending an information setting command, one of the net-
work controller control commands shown in FIG. 11, to the
printer 1-2 via the USB interface, based on information of the
AP’s found at step S1000. By the information setting com-
mand, information required to use an AP, such as the address
of'the AP, an encryption key and the like, is set for the printer
1-2. Thereby, it is possible to connect the printer 1-2 to a
particular AP. Next, at step S1006, the various network com-
mands shown in FIG. 12 are used to search for a printer. A
printer search command (broadcast) is a printer search com-
mand (broadcast) to be broadcast without specifying a desti-
nation counterpart. A printer search command (with address
specified) is a printer search command (with address speci-
fied) to be sent, specifying a particular destination counter-
part.

Here, the PC 1-1 sends a broadcast search command via the
AP. The command is transmitted onto a wireless LAN, and a
printer which receives this command from the wireless LAN
returns information about the printer (such as the ID, name,
address and model name) to the PC 1-1 which has sent the
command. Since this command is sent by broadcast, there is
a possibility that all printers which can understand this com-
mand return a reply in response to this command. The PC 1-1
has to choose the model for which the PC 1-1 is about to
perform installation, from the information sent by the print-
ers.

In order to identify the USB-connected printer 1-2 from
among found printers, the PC 1-1 acquires printer informa-
tion about the printer 1-2 via the USB interface (step S1007).
This is done by sending the information acquisition command
shown in FIG. 11 to the printer 1-2 via the USB interface and
acquiring the printer information as a response to the com-
mand. By comparing acquired printer information, a printer
corresponding to the USB-connected printer 1-2 is identified
from among the printers found via the wireless LAN (step
S1008). At step 1009, network information is set, and the
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wireless LAN becomes usable. The network information
indicates information required for printing, such as the
address and the name of the printer 1-2.

After that, processing for performing measurement of the
wireless LAN communication quality of the printer 1-2 and
determination of the communication quality is started. At step
S1010, when the network information is set for the printer 1-2
as a result of the wireless LAN interface being selected as an
interface to be usually used at step S1010, the screen 9-24 is
displayed. On the screen 9-24, a message screen is displayed
which instructs the user to remove the USB cable and install
the printer 1-2 where it is used (step S1011). If the interface
through which setup is being performed is not the wireless
LAN interface, or it is apparent that communication via a
wireless LAN is not currently possible for a setup procedure
reason, then the following processing is omitted, and the
setup program ends.

In accordance with the instruction of the message, the user
removes the USB connection between the PC 1-1 and the
printer 1-2, and installs the printer 1-2 where it is used with
the use of a wireless LAN. After the installation, by selecting
the “next” 9-26 on the screen, the flow proceeds to the next
processing. It is also possible to check the USB connection
between the PC 1-1 and the printer 1-2 in order to confirm that
the user has moved the printer 1-2, and proceed to the next
processing after detecting that the USB connection has been
removed.

At step S1012, measurement of communication is started.
The measurement is classified into two kinds. One is mea-
surement of the electric intensity between the printer 1-2 and
the AP 1-3. The other is measurement of the electric intensity
between the PC 1-1 and the printer 1-2. First, measurement of
the communication quality between the printer 1-2 and the
AP 1-3 by acquiring the electric intensity between both
devices is started. The electric intensity is a value which the
printer 1-2 derives from periodical communication with the
AP 1-3. The PC 1-1 can acquire this value by issuing an
electric intensity acquisition command, one of the network
controller control commands for the printer 1-2, to the printer
1-2 and receiving a response from the printer 1-2. In the
acquisition and measurement of the electric intensity, the PC
1-1 issues the electric intensity acquisition command to the
printer 1-2 a predetermined number of times for a predeter-
mined period. The printer 1-2 measures the electric intensity
(such as a received electric field intensity and an S/N ratio) at
the time of receiving this command and sends the result of the
measurement to the PC 1-1 as a response. The PC 1-1 calcu-
lates a measurement average value WX by acquiring electric
intensity information included in the response from the
printer 1-2 and then calculating an average value. If the mea-
surement average value WX obtained by this measurement
does not satisfy a predetermined minimum reference mea-
surement value WY, it is determined that the wireless com-
munication state between the printer 1-2 and the AP 1-3 will
significantly affect the normal operation (step S1013). In this
case, it is determined that further measurement is unneces-
sary, and measurement is not performed anymore. Then, the
screen 9-30 is displayed at step S1018 to notify the user of the
determination based on the measurement result and instructs
him to rearrange the printer (9-31). Since measurement
between the PC 1-1 and the printer 1-2 has not been per-
formed, the result of the measurement (9-32) is not displayed
on the screen 9-30.

By selecting the “remeasurement™ 9-33, the user can per-
form measurement again after reinstalling the printer (step
$1019).



US 9,100,841 B2

15

On the other hand, if the measurement average value WX is
larger than the minimum reference measurement value WY,
then the flow proceeds to the next measurement (step S1014).
At step S1014, in order to measure the communication per-
formance between the PC 1-1 and the printer 1-2, predeter-
mined data is sent from the PC 1-1 with the use of a payload
transfer measurement command, and a response to the com-
mand is received from the printer 1-2. It is repeated for a
predetermined time period to confirm receiving of the
response and then send the data again, and the communica-
tion state NX, which is the number of times of receiving a
response success packet, is measured. Thereby, it is possible
to determine whether the average time required for one data
transfer is desirable or not. When normally receiving the
payload transfer measurement command, the printer 1-2
immediately sends a normal receiving response to the trans-
mission source without performing any processing for the
payload data. Thereby, the time from sending the command to
receiving a response does not include data processing time
other than the time for sending and receiving by the printer
1-2 through the network. Therefore, the time can be an index
for measurement of pure data transmission time on the net-
work. The command can be sent with a data payload added
thereto, and it is sent with a data payload of the same amount
as is sent when printing is actually performed. Thereby, it is
possible to perform measurement and determination appro-
priate for actual use. The measurement is performed for a
predetermined time period as described above. However, if
the communication environment is good, and if, when send-
ing is performed a predetermined number of times within the
time period, a response success packet is received the same
number of times, then it is possible to determine that the
communication state is the best and immediately terminate
the measurement processing. After the measurement ends,
the measurement result NX is determined at step S1015. If the
measurement value NX is equal to or below a predetermined
determination reference value N, then it is determined that
the network communication quality between the printer 1-2
and the PC 1-1 is significantly bad, and that there is a possi-
bility that the operation of the printer is affected (step S1015).

The recording resolution or the performance of printers is
different according to types, and the amount of print data may
be different. It is also conceivable to make measurement
conditions changeable and perform measurement after
changing the measurement conditions according to the type,
in order to perform accurate measurement for each type. An
embodiment is also conceivable in which the type of a printer
to be measured is detected in a predetermined method; a
payload for measurement corresponding to predetermined
print data is sent according to the type; and a determination
reference NY according to the type is used for determination.

In the case of performing communication measurement,
giving importance to communication quality in a wireless
LAN environment, an embodiment is also conceivable in
which possibility of measurement is determined according to
the network connection form of a PC. In this case, there is
provided means for determining whether the PC is equipped
with a wireless LAN interface and communicates with a
printer in a condition that it is connected to a predetermined
AP. As a result of the determination, only when the PC is
connected to the printer via the wireless LAN interface, mea-
surement between the PC and the printer is performed.

After the above-described two kinds of communication
quality measurement are performed, the measurement pro-
cessing and the determination processing are completed, and
the screen 9-35 is displayed which notifies the measurement
result and the determination to the user in accordance with the
determination. On this screen, the communication quality
measurement result 9-36 between the printer 1-2 and the AP
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1-3 is displayed. At the same time, the result 9-37 of the
electric intensity measurement between the PC 1-1 and the
printer 1-2 is also displayed.

If it is determined that the network communication quality
between the printer 1-2 and the PC 1-1 is significantly bad as
a result of the determination of the measurement value NX at
step S1015, then, for example, a notification is displayed
together with the determination result to the effect that the
network settings and/or the device configuration should be
reconsidered to improve the communication quality (step
S1017). On the other hand, if it is determined that there is no
problem in the network state as a result of the determination,
only the measurement result is displayed, and a message is
displayed to the effect that the communication quality is
within an allowable range (step S1016).

It is also possible for the user to reinstall the printer and
perform measurement again to realize a more desirable com-
munication quality. In this case, by selecting the “remeasure-
ment” 9-38 after reinstalling the printer, remeasurement can
be started (step S1019).

If a desirable communication quality measurement result
can be obtained at the current installation location, the setup
program is completed by selecting the “complete” 9-39
(81020).

FIG. 11 shows network controller control commands to be
sent to a printer for installation for network. In addition to
these, there are a command for sending print data, a command
for making various printer settings and the like. Only
examples of installation commands used in this embodiment
are shown. Among these commands, an electric intensity
acquisition command is used for a PC to acquire the electric
intensity between an AP and a printer in the communication
quality measurement processing of this embodiment. These
commands are issued via a USB interface or via a network
depending on the situation.

FIG. 12 shows commands used in this embodiment, among
commands to be issued to a network. They are sent to a printer
via a wireless LAN. In addition to these, there are a command
for sending print data, command for making various printer
settings and the like, but description thereof is omitted here.

A payload transfer measurement command is a character-
istic command in this embodiment, and it is a command for
measurement which is issued from a PC to a printer to mea-
sure the communication state between the PC and the printer.
Printer search commands includes a command to be received
by all printers and a command to be received only by particu-
lar printers, and they are used to search for printers on a
network. These commands are transferred and responded to
via a common protocol such as TCP/IP and UDP on a net-
work.

FIG. 13 shows criteria for determination of the measure-
ment result WX of the electric intensity between a printer and
an AP, and examples of a notification message to the user to be
displayed on the screen 9-30 or the screen 9-35 according to
the value of WX.

FIG. 14 shows criteria for determination of the measure-
ment result NX of the electric intensity between a printer and
a computer, and examples of notification message to the user
to be displayed on the screen 9-35 according to the value of

As described above, in a device for preparing for, via a
wired interface, communication between a device and a client
computer which communicate with each other via wireless
interfaces, and a setup program therefor, it is instructed to a
user, after wireless interface communication settings for both
of the computer and the device are made via the wired inter-
face by a setup unit for the wireless interface device, that the
device should be installed at a place and in a connection
configuration used when the user actually use the device.
After this instruction, the state of the communication quality
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between the device and an access point or between the com-
puter and the device is measured; the result is presented; and
it is prompted to change the installation location as necessary.

According to the above-described embodiment, by causing
a user to install a device in consideration of the communica-
tion performance when he makes communication settings for
the device, it is possible to prevent rearrangement of the
device from being performed because of a communication
trouble, and thereby convenience can be improved.

When the radio wave condition of a wireless interface is
good, measurement of the communication quality between a
computer and a printer is also performed by actually sending
the data amount on the assumption of printing. Thus, it is
advantageous that an accurate communication performance
can be grasped.

According to the present invention, by causing a user to
install a device in consideration of the communication quality
when he sets up the device, it is possible to prevent rearrange-
ment of the device from being performed because of a com-
munication trouble, and thereby convenience can be
improved.

As many apparently widely different embodiments of the
present invention can be made without departing from the
spirit and scope thereof, it is to be understood that the inven-
tion is not limited to the specific embodiments thereof except
as defined in the claims.

This application claims the benefit of Japanese Patent
Application No. 2005-157101, filed May 30, 2005, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. A system provided with a peripheral device capable of
wirelessly communicating via a relay device, and a host
device, the peripheral device comprising:

a wireless interface capable of wirelessly communicating

via the relay device; and
the host device comprising:

at least one processor;

amemory comprising instructions executed by the proces-
sor to implement:

afirst confirmation unit configured to confirm a first quality
of communication between the peripheral device and the
relay device by using the wireless interface;

a second confirmation unit configured to confirm a second
quality of network communication between the host
device and the peripheral device via the relay device by
using the wireless interface; and

a display unit configured to control (i) displaying first
information concerning the first quality of communica-
tion and, according to the second quality of communi-
cation, second information concerning the second qual-
ity of communication in a case that the first quality of
communication is above a predetermined value, and (ii)
displaying the first information and an indication that a
communication condition between the peripheral device
and the relay device should be improved without dis-
playing the second information in a case that the first
quality of communication is below the predetermined
value.

2. An information processing device, which communicates

a peripheral device comprises a wireless interface capable of
wirelessly communicating via a relay device, comprising:

at least one processor;

amemory comprising instructions executed by the proces-
sor to implement:

afirst confirmation unit configured to confirm a first quality
of communication between the peripheral device and the
relay device by using the wireless interface;
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a second confirmation unit configured to confirm a second
quality of communication between the information pro-
cessing device and the peripheral device via the relay
device by using the wireless interface; and

a display unit configured to control (i) displaying first
information concerning the first quality of communica-
tion and, according to the second quality of communi-
cation, second information concerning the second qual-
ity of communication in a case that the first quality of
communication is above a predetermined value, and (ii)
displaying the first information and an indication that a
communication condition between the peripheral device
and the relay device should be improved without dis-
playing the second information in a case that the first
quality of communication is below the predetermined
value.

3. A peripheral device comprising:

a wireless interface capable of wirelessly communicating
with a host device via a relay device;

at least one processor;

a memory comprising instructions executed by the proces-
sor to implement:

a first measurement unit configured to measure a first qual-
ity of communication between the peripheral device and
the relay device by using the wireless interface;

a second measurement unit configured to measure a second
quality of communication between the host device and
the peripheral device via the relay device by using the
wireless interface; and

a notification unit configured to notify the host device of (i)
first information concerning the first quality of commu-
nication and second information concerning the second
quality of communication in a case that the first quality
of communication is above a predetermined value, and
(ii) the second information and an indication that a com-
munication condition between the peripheral device and
the relay device should be improved in a case that the
first quality of communication is below the predeter-
mined value.

4. A display method for a host device which communicates
with a peripheral device provided with a wireless interface
capable of wirelessly communicating via a relay device; the
display method comprising:

a first confirmation step of confirming a first quality of
communication between the peripheral device and the
relay device by using the wireless interface;

a second confirmation step of confirming a second quality
of network communication between the host device and
the peripheral device via the relay device by using the
wireless interface; and

a display step of (1) displaying first information concerning
the first quality of communication and, according to the
second quality of communication, second information
concerning the second quality of communication in a
case that the first quality of communication is above a
predetermined value, and (i) displaying the first infor-
mation and an indication that a communication condi-
tion between the peripheral device and the relay device
should be improved without displaying the second infor-
mation in a case that the first quality of communication
is below the predetermined value.

5. The display method according to claim 4, wherein

the second confirmation step confirms the second quality
of network communication in accordance with the first
communication quality.
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6. The display method according to claim 4, wherein

the display step displays, if the first quality of communi-
cation is below a predetermined value, a message which
indicates that the installation place of the peripheral
device should be changed without displaying the second
information concerning the second quality of commu-
nication.

7. The display method according to claim 4, wherein

the display step displays the first information concerning
the first quality of communication and the second infor-
mation concerning the second quality of communication
in different representations each other.

8. The display method according to claim 4 further com-

prising:

a determination step of determining a state of the network
communication between the host device and the periph-
eral device based on the second quality of communica-
tion; and

wherein the display step displays a message which indi-
cates that the network settings and/or the device configu-
ration should be changed in accordance with the deter-
mination determined by the determination step.

9. The display method according to claim 4, wherein the
display step display the first quality of communication
between the peripheral device and the relay device and the
second quality of communication between the peripheral
device and the host device distinguishably.

10. The display method according to claim 4, wherein

the confirmation of the second quality of communication
between the host device and the peripheral device is
performed by sending a pre-specified amount of data
from the host device to the peripheral device.

11. The display method according to claim 10, further
comprising

an identification step of identitying the type of the periph-
eral device; wherein the pre-specified amount of data is
determined based on the type of the peripheral device
identified by the identification step.

12. The display method according to claim 4, wherein

the second confirmation step sends data for measurement,
the amount of which is based on the data amount to be
transferred from the host device when the host device
uses the peripheral device, from the host device to the
peripheral device multiple times and regards the average
of response times of responses thereto as a measurement
result.

13. The display method according to claim 4, wherein the
second confirmation step confirms the second quality of com-
munication between the host device and the peripheral device
when the first quality of communication between the periph-
eral device and the relay device is above the predetermined
value.

14. The display method according to claim 4, wherein

the display step displays the first information as a bar graph
and displays the second information as a message.

15. The display method according to claim 4, wherein the
second confirmation step does not perform in a case that the
first quality is below the predetermined value.
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16. The display method according to claim 4, wherein

the display step displays the first information as a bar

graph, an icon according to the first quality and a mes-
sage according to the first quality.

17. The display method according to claim 4, wherein the
display step displays a message which indicates that an instal-
lation place of the peripheral device should be changed.

18. The display method according to claim 4, wherein the
indication is an indication that the peripheral device should be
relocated.

19. A method of controlling an information processing
device, which communicates a peripheral device comprises a
wireless interface capable of wirelessly communicating with
the information processing device via a relay device, the
method comprising:

confirming a first quality of communication between the

peripheral device and the relay device by using the wire-
less interface;

confirming a second quality of communication between

the information processing device and the peripheral
device via the relay device by using the wireless inter-
face; and

displaying (i) first information concerning the first quality

of communication and, according to the second quality
of communication, second information concerning the
second quality of communication in a case that the first
quality of communication is above a predetermined
value, and (i1) displaying the first information and an
indication that a communication condition between the
peripheral device and the relay device should be
improved without displaying the second information in
a case that the first quality of communication is below
the predetermined value.

20. A method of controlling a peripheral device comprising
a wireless interface capable of wirelessly communicating
with a host device via a relay device, the method comprising:

measuring a first quality of communication between the

peripheral device and the relay device by using the wire-
less interface;

measuring a second quality of network communication

between the host device and the peripheral device via the
relay device by using the wireless interface; and
notifying the host device of (i) first information concerning
the first quality of communication and second informa-
tion concerning the second quality of communication in
a case that the first quality of communication is above a
predetermined value, and (ii) the second information
and an indication that a communication condition
between the peripheral device and the relay device
should be improved in a case that the first quality of
communication is below the predetermined value.

21. A non-transitory computer-readable storage medium
storing a computer program, the computer program causing a
computer to execute the method according to claim 19.

22. A non-transitory computer-readable storage medium
storing a computer program, the computer program causing a
computer to execute the method according to claim 20.
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